Résumé. 2014 On a étudié les propriétés électriques et magnétiques entre 2 K et 300 K, la chaleur spé-cifique à basse température ainsi que la structure cristallographique à 300 K de monocristaux de K0,9Mo6O17, préparés par réduction électrolytique. Cette étude montre que K0,9Mo6O17 est un métal quasi bidimensionnel, ce qui est en bon accord avec les données structurales. La transition observée au-dessous de 120 K est attribuée à l'ouverture d'un gap partiel à la surface de Fermi, probablement associée à l'apparition d'une onde de densité de charge.
Abstract. 2014 The electrical and magnetic properties between 2 K and 300 K, the low temperature specific heat and the crystal structure at 300 K have been studied on single crystals of K0.9Mo6O17 grown by the electrolytic reduction technique. K0.9Mo6O17 is found to be a quasi two-dimensional metal; this is consistent with the structural data. The transition which takes place below 120 K is due to the partial opening of a gap at the Fermi surface, possibly related to the onset of a charge density wave.
J. Physique -LETTRES 43 (1982) Ko.33Mo03 has been shown to be at all temperatures a semiconductor [1] ; the blue bronze Ko.30MOO3 exhibits a semiconductor to metal transition at 180 K and extremely anisotropic, quasi one-dimensional properties in the metallic phase [2, 3, 4] . A third compound, of approximate formula KO.9Mo6017 and with a purple colour, had first been prepared more than ten years ago [5] ; but no single crystal of reasonable size had been grown and its physical properties had therefore been hardly studied.
However crystal structure has been refined at 300 K and has been found different from that of the neighbouring compound Nao.9M06017 [6] . The physical properties including electrical transport, magnetic susceptibility and specific heat have been studied between 2 K and 300 K. We report in this letter that the electrical resistivity is highly anisotropic and characteristic of a two-dimensional metal; these results are well accounted for by the structural data. We also establish the existence of a phase transition below 120 K, reminiscent of the charge density wave transitions well-known in the layered transition metal dichalcogenides and in the one-dimensional systems [7] . [8] . The thermal and electrical contacts were obtained with copper wires pressed and attached to the sample by indium points. Magnetic susceptibility has been recorded between 2 K and 300 K with a vibrating sample magnetometer. The specific heat has been measured on small single crystals between 2 K and 140 K with a nrcrocalorimeter using a relaxation technique as described elsewhere [9] . The sample-holder is a diamond platelet and the temperature difference between the sample-holder and the reference copper block is measured with an Au-Fe-chromel thermocouple. 3 . Results. - The results of the crystal structure determination are only summarized here. A more detailed report will be published separately [10] . The lattice is found hexagonal with a = 5.538(2) A and c = 13.656(4) A, with one formula KM06017 per unit cell. The c-axis is found perpendicular to the plane of the platelets. The symmetry is trigonal and the space group is P 3. The numbers of independent crystallographic sites are found to be 3 for the molybdenum, 4 for the oxygen and 1 for the potassium ions. The atomic positional parameters are given in The electrical resistivity p has been measured both in the plane of the sample (lc) and along the c-axis. In the first case, the two current contacts covered the ends of the sample. In the second case (// c), they were attached to both faces of the crystal; the measurements, performed as described in reference [11] , give in this case only correct orders of magnitude for p. Typical data are plotted vs. temperature on figure 2. p is found strongly anisotropic, roughly 500 times higher along the c-axis than in the plane 1 c ; it decreases linearly with temperatures below 300 K down Figure 4 shows the magnetic susceptibility X vs. temperature both for magnetic field applied along c and in the basal plane; X is found temperature-independent and isotropic above 120 K. Below 120 K, it becomes strongly anisotropic; for H 1 c, it decreases slowly with temperature; for Hllc, it shows a minimum at -80 K and an anomalous behaviour below 10 K. 4. Discussion. - The collected results establish clearly that the purple bronze KO.9M06017 shows both two-dimensional electrical properties and a phase transition below 120 K. The transport properties below 120 K are similar to what is found for example in the layered dichalcogenide TiSe2 [12] or in the quasi one-dimensional compound NbSe3 [13] ; the properties of these compounds are well accounted for by the presence of charge density waves.
The structural data corroborate that the alcaline metal has given its outer electron to the transition metal cation; the transport properties are therefore due to the 4d Mo states. The crystal structure, showing infinite layers of Mo06 octahedra separated by the K+ ions and by the Mo04 tetrahedra, is then consistent with the two-dimensional electronic properties, since the Mo in the tetrahedral sites have a 6 + charge and no 4d electron and since the 4d electrons are located on the Mo(2) and predominantly on the Mo(3) sites in the two-dimensional infinite layers. As the crystal structure does not allow any direct overlap between the 4d wavefunctions, the conduction band is expected to be, as for example in Ko.30Mo03, an antibonding 7r* band resulting from the hybridization between t2g 4d and oxygen P1t states [14] ; it should be only weakly filled with an average of 0.5 4d electron per molybdenum. The structural properties should then lead to a very anisotropic Fermi surface. It should be pointed out that the crystal structure in Ko.9M06017 does not show any evidence of a very weak chemical bond along the c-axis between the infinite Mo06 layers; the structure is therefore three-dimensional and not similar to that of the so-called layered materials with weak bonds, usually of the Van der Waals type between the layers [12] . However, the electronic properties are in our case two-dimensional, as,a consequence of the spatial separation between the M06+ on tetrahedral sites and the other 
